The mechanism underlying the appearance of late apoptotic neutrophils and subsequent TNF-α production at a late stage during Staphylococcus aureus bioparticle-induced peritoneal inflammation in inducible NO synthase-deficient mice.
During inflammation, neutrophils infiltrate into the involved site and undergo apoptosis. Early apoptotic neutrophils are then cleared by phagocytes, leading to resolution of the inflammation, whereas if late apoptotic neutrophils are accumulated for some reason, they provoke proinflammatory responses such as TNF-α production. To determine how endogenously produced nitric oxide (NO) regulates neutrophil apoptosis and the resolution of inflammation, we compared peritoneal inflammation induced by Staphylococcus aureus bioparticles in wild type mice with that in inducible NO synthase (iNOS)-deficient ones. In this model, NO production was largely dependent on iNOS, the NO level peaking at 24 h. There were increases in the numbers of neutrophils and late apoptotic ones at 24 h in iNOS-deficient mice as compared with in wild type ones, and consequently TNF-α production at 36 h in iNOS-deficient mice. On the other hand, the administration of a NO donor to iNOS-deficient mice at 12 h decreased the numbers of neutrophils and late apoptotic ones at 24 h, and thereafter TNF-α production at 36 h. In addition, coculturing of macrophages with late apoptotic neutrophils caused TNF-α production and a NO donor inhibited the transmigration of neutrophils in a dose-dependent manner. Collectively, these results suggest a novel mechanism that endogenously produced NO suppresses neutrophil accumulation at a late stage of inflammation, thereby preventing the appearance of late apoptotic neutrophils and subsequent proinflammatory responses.